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Abstract 

To improve cancer pain management, the Medical Oncology Department of Sun Yat-sen University 
Cancer Center (SYSUCC) launched the Good Pain Management (GPM) Ward Program, which has been 
recognized by the Chinese Ministry of Health and promoted throughout the nation. This retrospective 
case-control study was designed to evaluate the effectiveness of the program. Patients diagnosed with 
malignant solid tumors with bone metastasis were eligible. Patients who were admitted 6 months before 
the initiation of the GPM program were used as the control group, and patients admitted 6 months after 
the initiation of the program were used as the GPM group. The pain-reporting rate and pain management 
index (PMI) were calculated. The pain levels before and after pain management were compared. A total of 
475 patients (244 in the control group and 231 in the GPM group) were analyzed. The pain-reporting rate 
of the GPM group was significantly higher than that of the control group (62.8% vs. 37.7%, P< 0.001). The 
PMI of the GPM group was significantly higher than that of the control group (0.083 vs. -0.261 , P < 0.001 ). 
Therefore, the GPM Ward Program improved the pain management of cancer patients and provided 
experience for improving cancer pain management in the future. 
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As a fearful and burdensome symptom, pain widely exists in 
cancer patients' 11 . Cancer pain has many negative effects, which 
lead to a decrease in the quality of life' 21 . Therefore, cancer pain 
management has been considered to be increasingly important 
throughout the world. However, there is still not enough attention 
being drawn to it. Two studies published in the Journal of Clinical 
Oncology {JCO) indicated that an appropriate understanding of pain 
importance, cancer pain evaluation, and correct pain treatment was 
still lacking' 3 ' 41 . 

Cancer pain treatment was gradually standardized in China after 
the Ministry of Health launched the Chinese version of the World 
Health Organization (WHO) cancer three-step analgesic ladder 
guidelines and the corresponding clinical guidelines in 1993' 5 " 71 . 
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Before the guidelines were introduced, pain control in China was 
poor. A survey conducted from 1991 to 1992 indicated that 67% 
of cancer patients had not received adequate pain treatment l8 l 
However, after the standardization of cancer pain treatment, there 
were still 41 .3% to 52.9% of patients who were prescribed inadequate 
analgesics or not satisfied with pain treatment' 9 " 111 . On the other hand, 
morphine consumption per capita in China in 1993 was only 0.01 mg, 
but this figure was 66.53 mg in Denmark and 20.80 mg in the United 
States' 121 . After the WHO's three-step ladder for cancer pain treatment 
was promoted nationwide, the consumption of morphine increased 
significantly. However, the average consumption still lags far behind 
that in other developed countries ' 13 l 

There were several reasons for ineffective pain control in China. 
First, patients' misconceptions about pain and analgesics led to 
over-concern about the adverse effects and addictive properties 
of analgesics, reluctance to report pain, and resistance to opioid 
analgesics. Second, due to a lack of personalized pain control 
knowledge, some medical staff could not appropriately manage pain. 
Third, some local hospital policies for regulating narcotics might 
restrict the use of opioid analgesics' 10,14 " 181 . 

To improve pain management, we developed the Good Pain 
Management (GPM) Ward Program in the Medical Oncology 
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Department of the Sun Yat-sen University Cancer Center (SYSUCC) 
on April 13th, 2009. The program has been recognized by the 
Chinese Ministry of Health and promoted throughout the nation since 
March 201 1™ 

The GPM Ward Program mainly involved four aspects. First, 
training and education for cancer pain treatment. For the medical 
staff (mainly physicians and nurses) of the GPM Ward, training in 
standardized cancer pain management according to the WHO and 
National Comprehensive Cancer Network (NCCN) guidelines was 
conducted every month. Moreover, a patient education system was 
set up. Posters about cancer pain and pain management were placed 
on the walls of every GPM Ward. Courses on pain knowledge were 
delivered once a month, and educational booklets were also issued 
to encourage the patients to pay more attention to cancer pain as 
well as dispel their misunderstanding of pain treatment. Second, 
good pain management in daily practice. In the GPM Ward, a pain 
assessment scale was posted at the patient's bed-side to assist 
the patient and medical staff in dynamically assessing pain. Every 
participating hospital established a special cancer pain treatment 



team, which included professional cancer pain managing physicians, 
surgeons, anesthetists, radiologists, nurses, and pharmacists. The 
team was responsible for supervising cancer pain treatment as well 
as providing advice on comprehensive pain management for difficult 
cases. Figure 1 illustrates the flowchart of pain management. Third, 
analgesic drug administration and supplement. The Department of 
Pharmacy was required to prepare at least 3 different types of opioid 
analgesics at two different doses, including both short-acting and 
extended release formulations. For patients with cancer pain, 15 
daily doses of extended release opioid analgesics were available for 
every single prescription. These policies were created to increase 
the accessibility of opioid analgesics and promote their appropriate 
use by medical staff. Forth, follow-up and external evaluation system. 
After discharge from the hospital, patients with pain would be asked 
to keep a diary about pain intensity, analgesic drug taking, and 
adverse events. The patients were followed up through telephone 
by cancer pain management nurses. Moreover, according to the 
regulations of Ministry of Health, a group of experts on cancer 
pain management was formed to supervise the performance of 
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Figure 1. Flowchart of pain 
management in the Good Pain 
Management (GPM) Ward Program. 
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the participating hospitals and to provide feedback to improve the 
program. Additionally, the program planned to build 150 GPM Wards 
throughout the country within 3 years. 

The purpose of this study was to evaluate the improvement of 
cancer pain management in the Medical Oncology Department of 
SYSUCC. The following hypothesis was tested: the GPM Ward 
Program could encourage the patients and medical staff to pay more 
attention to cancer pain, improve the pain control skills of medical 
staff, and lead to better pain management. 

Patients and Methods 

Patient enrollment 

This investigation was a retrospective case-control study. The 
independent ethics committee of SYSUCC approved this study. 
Patient eligibility included a pathologic diagnosis of malignant solid 
tumor, being newly diagnosed with bone metastasis by radiologic 
examinations [computed tomography (CT), magnetic resonance 
imaging (MRI), or positron emission tomography/computed 
tomography (PET/CT)], and being admitted to the Medical Oncology 
Department of SYSUCC. 

The eligible patients who were admitted 6 months before the 
initiation of the program (between October 13th, 2008 and April 12th, 
2009) were used as the control group, and the eligible patients who 
were admitted 6 months after the initiation of the program (between 
April 13th, 2009 and October 12th, 2009) were used as the GPM 
group. Only patients diagnosed with a malignant solid tumor with 
bone metastases were enrolled to reduce the bias introduced by 
disease heterogeneity. All sample data were obtained from the 
medical records or the hospital information system. 

Cancer pain management and assessment 

Patients who had not received any anticancer therapy were 
defined as previously untreated cases, other patients were defined as 
treated cases. Patients who had more than 3 metastatic bone lesions 
were defined as multiple bone metastatic cases, and other patients 
were defined as non-multiple bone metastatic cases. The levels of 
alkaline phosphatase or lactic dehydrogenase that were higher than 
the upper limit of the normal range were considered abnormal. The 
pain levels were classified as none (0), mild (1-3), moderate (4-6), 
and severe (7-10), based on a numerical rating scale (NRS)' 20,211 . 

The pain-reporting rate was the proportion of patients who 
reported pain on admission after being diagnosed with bone 
metastasis. The pain management index (PMI) was used to evaluate 
the adequacy of pain treatment' 221 . The pain level was subtracted 
from the analgesic level to produce the PMI score, which ranged 
from -3 (severe pain receiving no analgesic drugs) to +3 (receiving 
enough analgesic drugs and reporting no pain). A negative PMI 
was an indicator of inadequate analgesic drugs, and positive 
scores represented acceptable treatment. The pain level after pain 
management was also recorded if the patient reported pain on 
admission. The pain levels were compared before and after pain 



management to evaluate the effectiveness of the pain treatment. 
Statistical analysis 

SPSS for Windows software (version 19.0, IBM) was used for 
all data analyses. The normality of the quantitative variables was 
analyzed by the Shapiro-Wilk test. Quantitative variables with a 
normal distribution were analyzed by the independent-sample f 
test. Quantitative variables departing from a normal distribution 
were analyzed by the Mann-Whitney U test. Pearson's x 2 test and 
McNemar's exact test were used to test the differences in the 
distribution of categorical variables where appropriate. All significance 
levels refer to two-sided tests. A P value of < 0.05 was considered 
significant. 

Results 

Patient demographics 

A total of 475 patients (244 in the control group and 231 in the 
GPM group) were analyzed in this study. The demographic and 
disease characteristics of the patients are summarized in Table 1. 
No significant difference was found in any demographic or disease 
characteristics between the two groups. 

Characteristics of pain on first admission 

The pain levels of the patients in the control and GPM groups 
on admission are summarized in Table 2. At admission, the pain- 
reporting rate was significantly higher in the GPM group than in the 
control group (62.8% vs. 37.7%, P< 0.001), and the proportion of 
mild pain was also significantly higher in the GPM group than in the 
control group (32.4% vs. 16.3%, P = 0.006). 

Analgesic administration 

The analgesics prescribed for pain management are summarized 
in Table 3. For the patients with mild pain, the non-analgesic 
treatment rate was lower in the GPM group than in the control group 
(21.3% vs. 46.7%, P = 0.055). For the patients with moderate pain, 
the strong opioid treatment rate was significantly higher in the GPM 
group than in the control group (44.4% vs. 16.1%, P = 0.010). 

The mean PMI score for the GPM group was significantly higher 
than that for the control group (0.083 vs. -0.261 , P < 0.001). The 
negative PMI rate (inadequate pain treatment rate) in the GPM group 
was significantly lower than that in the control group [13.8% (20/145) 
vs. 30.4% (28/92), P = 0.002]. 

Characteristics of the co-interventions 

The co-interventions for pain management in both groups are 
shown in Table 4. No significant differences were found between 
the two groups in the percentage of patients who received 
bisphosphonates, radiotherapy, or non-steroidal anti-inflammatory 
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Table 1 . Demographics and disease characteristics of the 475 cancer patients 




Characteristic 


Control group [cases (%)] 


GPM group [cases (%)] 


P 


Total 


244 


231 




Sex 






U. J^O 


Male 


144 (59.0) 


130 (56.3) 




Female 


100 (41.0) 


101 (43.7) 




Median age (years) 


51 


52 


0.407 


Diagnosis 






0.741 


Lung cancer 


128 (52.4) 


115 (49.8) 




Nasopharyngeal carcinoma 


41 (16.8) 


38 (16.4) 




Breast cancer 


42 (17.2) 


49 (21.2) 




Others 


33 (13.5) 


29 (12.6) 






ECOG PS score 






0.433 






0 


14 (5.7) 


19 (8.2) 








1 


179 (73.4) 


171 (74.0) 








2 


51 (20.9) 


41 (17.7) 






Previous anticancer therapy 






0.466 


Untreated 


137 (56.1) 


122 (52.8) 




Treated 


107 (43.8) 


109 (47.2) 






Bone metastatic lesions 






0.135 






Multiple 


168 (68.8) 


144 (62.3) 








Non-multiple 


76 (31.1) 


87 (37.7) 






ALP level 






0.212 


Normal 


95 (38.9) 


103 (44.6) 




Abnormal 


149 (61.1) 


128 (55.4) 






LDH level 






0.175 






Normal 


99 (40.6) 


108 (46.8) 








Abnormal 


145 (59.4) 


123 (53.2) 






GPM, the Good Pain Management Ward Program; ECOG PS, Eastern Cooperative Oncology Group performance status; ALP, alkaline phosphatase; 


LDH, lactate dehydrogenase. 









Table 2. Pain characteristics of the 475 cancer patients on admission 



Pain level 


Control group [cases (%)] 


GPM group [cases (%)] 


No 


152 (62.3) 


86 (37.2) 


Mild 


15(6.1) 


47 (20.3) 


Moderate 


56 (23.0) 


72 (31.2) 


Severe 


21 (8.6) 


26 (11.2) 


Total 


244 (100) 


231 (100) 



drugs (NSAIDs) with concomitant opioid treatment. 
Effectiveness of pain treatment 

The pain levels after pain management were recorded for the 
patients who reported pain on admission and are listed in Table 5. 



The pain levels before and after pain management were compared to 
analyze the effectiveness of the pain treatment. 

The complete remission (pain level decreased to none) rate of 
pain in the GPM group was significantly higher than that in the control 
group [54.5% (79/145) vs. 33.7% (31/92), P = 0.002]. The remission 
rate of moderate to severe pain patients (decreased to mild or none) 
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Table 3. Analgesics prescribed for the 475 cancer patients 



Pain level on admission [cases (%)] 

Analgesics Control group GPM group 

prescribed Mild Moderate Severe Total Mild Moderate Severe Total 



No analgesic 7(46.7) 5(8.9) 0(0.0) 12(13.0) 10(21.3) 4(5.6) 0(0.0) 14(9.7) 

Non-opioid 7(46.7) 11 (19.6) 1(4.8) 19 (20.7) 33 (70.2) 3(4.2) 0(0.0) 36 (24.8) 

Weakopioid 1(6.7) 31(55.4) 4(19.0) 36 (39.1) 4(8.5) 33(45.8) 3(11.5) 40 (27.6) 

Strong opioid 0(0.0) 9(16.1) 16(76.2) 25(27.2) 0(0.0) 32 (44.4) 23 (88.5) 55(37.9) 

Total 15 (16.3) 56(60.9) 21(22.8) 92 47(32.4) 72 (49.7) 26 (17.9) 145 



Table 4. Co-intervention rate for pain management 



Intervention 


Control group (%) 


GPM group (%) 


P 


Bisphosphonates 


53.3 


50.3 


0.662 


Radiotherapy 


5.4 


2.8 


0.294 


NSAIDs 


59.0 


63.2 


0.604 


NSAIDs, non-steroidal anti-inflammatory drugs. 



Table 5. Pain characteristics of the cancer patients after pain management 



Pain level Pain level after treatment [cases (%)] 

before Control group GPM group 

treatment None Mild Moderate Severe Total None Mild Moderate Severe Total 



Mild 


10(66.7) 


4(26.7) 


1(6.7) 


0(0.0) 


15(16.3) 


39(83.0) 


6(12.8) 


2(4.2) 


0(0.0) 


47(32.4) 


Moderate 


16(28.6) 


19(33.9) 


19(33.9) 


2(3.6) 


56(60.9) 


32(44.4) 


30(41.7) 


9(12.5) 


1(1.4) 


72(49.7) 


Severe 


5(23.8) 


8(38.1) 


5(23.8) 


3(14.3) 


21(22.8) 


8(30.8) 


11(42.3) 


5(19.2) 


2(7.7) 


26(17.9) 


Total 


31(33.7) 


31 (33.7) 


25(27.2) 


5(5.4) 


92 


79(54.5) 


47(32.4) 


16(11.0) 


3(2.1) 


145 





in the GPM group was significantly higher than that in the control 
group [82.6% (81/98) vs. 62.3% (48/77), P = 0.002]. The uncontrolled 
pain rate (the same or severer pain after pain treatment) in the GPM 
group was significantly lower than that in the control group [13.8% 
(20/145) vs. 31 .5% (29/92), P = 0.001]. 

Discussion 

In this study, we found that after the GPM Program initiation, the 
pain-reporting rate was elevated significantly, as patients with mild 
pain were especially willing to report pain symptoms. The analgesic 
treatments were more frequently administered, especially strong 
opioids for moderate and severe pain. The PMI after the GPM 
Program initiation was positive, which indicated better cancer pain 
management. The patients' reported outcomes were significantly 



ameliorated, as the complete pain remission rate was higher after the 
GPM Program initiation. 

Cancer pain management remains a serious problem throughout 
the world. Pain screening is the first step to manage cancer patient 
pain. In patients with advanced/metastatic/terminal disease, a 
systemic review reported that 64% of patients would experience 
pain 1231 . In China, a nationwide survey conducted in 29 provinces, 
which included 1,555 patients, revealed that cancer-related pain had 
occurred in 61 .6% of the patients, and for advanced cancer patients, 
the prevalence of pain was as high as 70% to 85% [241 . Moreover, 
cancer patients with bone metastases often suffered from significant 
pain. It has been reported that two-thirds of patients with bone 
metastases would experience pain' 25 " 271 . 

However, in our study the pain-reporting rate on admission for the 
control group was only 37.7%, which was much lower than the data 
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reported by previous studies' " '. Additionally, all the demographic 
and disease characteristics were comparable between the control 
and GPM groups, but the pain-reporting rate increased significantly 
to 62.8% in the GPM group. Furthermore, the proportion of patients 
who reported mild pain in the control group was also significantly 
lower than that in the GPM group (16.3% vs. 32.4%, P = 0.006). 
Therefore, it is reasonable to believe that some patients in the control 
group suffered from pain without reporting it, especially when the pain 
was not severe. The GPM Program encouraged patients to pay more 
attention to pain and report the pain, even when it was mild. 

Despite established pain treatment guidelines, there are still 
many cancer patients who do not receive adequate pain treatment. 
A landmark study conducted by the Eastern Cooperative Oncology 
Group (ECOG) in 1994 has shown that 42% of 1,308 patients in 
outpatient oncology care had inadequate analgesic prescribed' 22 '. 
The results of the ECOG study and other studies led to an increased 
attention to the pain management of cancer patients. Nevertheless, 
a recent prospective observational study of pain and analgesic 
administration in medical oncology outpatients with solid tumors 
showed that of 2,026 patients having reported pain or requiring 
analgesics at the initial assessment, 33% were still receiving 
inadequate analgesics' 3 '. 

In our study, the mean PMI value was negative in the control 
group (mean, -0.261; median, 0; and range, -2 to 1). According to 
the PMI value, 30.4% of the patients in the control group received 
inadequate pain treatment. Considering that some patients in 
the control group suffered from pain without reporting it and did 
not receive any pain management, this problem could be worse. 
However, in the GPM group, the mean PMI value was significantly 
higher and above 0 (mean, 0.083; median, 0; and range, -2 to 
1), and the proportion of under-treatment decreased to 13.8%. 
Moreover, it was worthwhile to note that the proportion of patients 
receiving strong opioids for moderate pain in the GPM group was 
significantly higher than that in the control group (44.4% vs. 16.1%, P 
= 0.001). The GPM Program encouraged the clinicians to pay more 
attention to patient pain, improved their skills of appropriate analgesic 
administration, and emboldened them to use strong opioids more 
actively. 

Comprehensive treatment, including bisphosphonates, 
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